Novel mechanism of activation of NADPH oxidase 5. calcium sensitization via phosphorylation.
In contrast to other Nox isoforms, the activity of Nox5 does not require the presence of accessory proteins and is entirely dependent on the elevation of intracellular calcium. Previous studies have shown that the EC(50) of Nox5 for calcium is relatively high and raises the question of whether Nox5 can be sufficiently activated in cells that do not experience extreme elevations of intracellular calcium. In the current study, we have identified a novel mechanism governing the activity of Nox5. Exposure of cells expressing Nox5 to phorbol 12-myristate 13-acetate (PMA) resulted in a slow and sustained increase in ROS, which was markedly different from the rapid response to ionomycin. PMA greatly potentiated the activity of Nox5 in response to low concentrations of ionomycin. The ability of PMA to increase Nox5 activity was abolished by calcium chelation and was a direct effect on enzyme activity, since PMA increased the calcium sensitivity of Nox5 in a cell-free assay. PMA stimulated the time-dependent phosphorylation of Nox5 on Thr(494) and Ser(498). Mutation of these residues to alanine abolished both PMA-dependent phosphorylation and calcium sensitization. Conversely, mutation of Thr(494) and Ser(498) to glutamic acid produced a gain of function mutant that had increased activity at low concentrations of ionomycin. Within the cell, Nox5 was detected in detergent-resistant microdomains of the endoplasmic reticulum. In summary, the phosphorylation of Nox5 at key residues facilitates enzyme activation at lower levels of intracellular calcium and may provide an avenue for enzyme activation in response to a greater variety of extracellular stimuli.